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(57) Abstract: A wraparound 
canceller capable of performing 
adaptive operation to follow a 
wraparound wave, a parent station 
wave phase, and temporal level 
fluctuation at a high speed and with a 
high accuracy as well as reducing the 
device size. By limiting the number 
of data items of the transmission path 
characteristic estimation section and 
performing the extension to the entire 
band by 0 insert at the frequency 
region and windowing after the 
time region conversion instead of 
performing interpolation, the speed of 
adaptive operation of the wraparound 
canceller is increased because of 
the reduction in the number of 
processing data items. Accordingly, it 
is possible to realize a high capability 
to follow the wraparound wave, parent 
station wave phase, and the temporal 
level fluctuation and the internal 
processing becomes more accurate. 
Consequently, a highly accurate 
canceling operation can be performed 
and the circuit size is reduced, thereby 
realizing the reduced size of the device 
as a beneficial effect 
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5 gflftft-B 

^PJftOFDM (Orthogonal Frequency Division Multiplexing : itt^MI 
15 W^ffi 

5£^ > M^Mii^^^/^^^^V^T^C^^^ S F N (Single Frequency 
Network : %.—ffi$m*y M7 — ^) ^fT?*!^^ OFDMfel^fflV^ 

z>z.t*mmi$thx^Zo oFDM^im ^-rs^^/v^— fizz 
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10 ^&^SFN<3DHJ«?5i^mi: LTIi, 

(3) fi^aSflf»i:J;oTlEl«3a^©^^^-fe^SrfT5v 

a>e>s (i) (2) mjn*.T % (3) ©^#*aaa*^v^nii3^^^^ 

£r I F F T (Inverse Fast Fourier Transform : i^Kii^^— ]) LT^F 

25 i?/^3^fetf5#Jg£;ftTV^ (#J;tfc£ N ^W^Pl 1-3 5 5 1 6 0-5§-£^# 
&mx.T^Z>h<Di>h% (Mz.t£* <feffl2 001-22366 3 #^«#Rg 0 ) 
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7H^^-efe5DVB-T (Digital Video Broadcasting - Terrestrial) 
5 ^\ 0*©i±f^^^i^T'fc5 I SDB-T (Integrated Services 
Digital Broadcasting - Terrestrial) l£5£ft if^^ffi $*t"CV>5>*>f a 5/ h 

h*cV V T (S P : Scattered Pilot) Trfo5„ 

i~^^!JT#-^ k=kp ©^^!JTfeJBV>-ceSI**v5a (TcfcU 5£"pO mod 
kp=3(n mod 4)+12p • • ■ (5^1) 

20 ©t?«B&-t-s*s; sp^iattti^^ v-^^/w#-^n^4^«t?,pj^-e^$ 

* btC^-Y y 7©*®aj:^y#/W(cj: of ^ p y Mf #J&*IB«<* 

y r^fc^s p fc^r. £ i-ts 0 
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ttHl±JlaII&3 3 0 9<DAJ]\m®£ti5o 
5 ^^jf§^tt*i^^P 3 3 1 ©}*]|F|HC*^T, FFT ( First Fourier 
Transform : MSM? — V ^*&) 3 3 0 1lt ^W3ff3 lOffl^ s(t)^b 

^/V-^^-^ttllRlj^ 330 2<DA^3*3J:t>*S PftbttJIMIj^ 3 3 0 3 <DW,—<DX?) 
10 ^tfef&^frbS,, 

i/l/i$;v&^rmmm& 3 3 0 2 tt, A^J s( g> 1=*L5 TMC C 

(Transmission Multiplexing Configuration Control) & if (D^l^i^JV\Z.^ 

WPJ^&fctWU ^TO|iJ^^SPtttti[aIj^3 3 0 3, ^2t!®#tt^tfJ|el8g3 3 
0 4. SP^@fg3 3 0 5 (D^fh^etKDm— ©A^M^S, V 

23 SPttmiHl?&3 3 0 3IS, v'V^WS-^ttHilHl^ 3 3 0 2<D3f5£K:^FF 
TIU8&3 3 0 l©ffl^ sU)^bSPif^<^<D<f#Sp(co)&ttffiU -^Offi 

tei£sg4#t£^ta©sg3 3 0 4it v^^#^ffi(H]^3 3 o 2<Dmmz& 
<>xmmktimftwt%nx*hz>%Lm<Ds pm^xpu)£f*m&3g£u s Pttwiu 

25 ^3 3 0 ScDffi^j-efcSSPff-^SpCo)^!^-^^^^,}; 9 N SPWSfe 



WO 2004/034607 PCT/JP2003/012751 

5 

S P^j&ISHfc 3 3 05ftSP fcm-5fci£g&«H4 Fp(co) & 4 i/lsMA&W 

S P £5n<£>3^ V T<DmWlz&}& L> Qfc&Tl^ L7c S P tcSH-«fii^«MW4 
Fp'(co)^m^-f-^.o i~5fefc>*>> ^/Vf^OW Fp(co)Ofe^ s S^tJU' 
5 #W 1©Fp(<b) <^&C> 2 <D Fp ( co ) <D&^ 

Fp(o)©fejffi N i^tf/VM^* 0 0 Fp(co)C>;£TO>fe 2#g N 

M^IUSS 3 3 0 6 JJl^^tLSo 
ttffllD&3 3 0 6», &f&\s1tSP\zttlsThfrftfflb\ZLi*:it>bti1t&m& 
10 «H4Fp'(a>)Sr*IIBlU «#»«^»c^SteailS«H4^*3ei-5. 

^^{«P5ft^^^5Sr#^v\ misss 3 3 o 6(i N m>nitm*mm 

m^Xy*-? &M&MHb-to FFT®S§3 3 1 0 fc «fc S R#NI#^ 

©aaft"TNSfe4BBB«*s-f*t5 £©fcv^ 5 IFF T^a^^^Jl^i: * 

25 t*-* j&#n&S«Si&S % #iH§ 2001-223663 ^k#-T?^£>HTV^ «fc 
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8&«M4#!5£SB 3 3 1 (Dfttl b U ffilUBS 3 3 0 9 fctftifc 

5 »H<KH4#ffliagS 3 3 0 9f± N fii£g&'RM4#ij£ffP 3 3 KDttJ^J F(co)^b^ 
E(a))£r^ffii-5t>OT\ ^(Dttl^J^ I F FTHJ&&3 3 1 OlCft 

I FFT[e]8|3 3 10!i s Bl^ttlHiJISlK 3 3 0 9 (DtiitJ E(co)£ IFF 

io *f «t>©-^ -€roa^tt^HffiHi^3 311 \zm%tznz> 0 

gmMM^feS 3 1 lf± x I FFTHJS§3 3 1 O^ffi^J e(t)^b, WfeVfe 
/l'*flM8Ci£j*ffl 3 3C9J±1^7 w_fir(t)i: LtF I R7^;^ 3 2©|I©A^I 

rw \ w_in(co) /-s-on 

1 _ \W-in C a> ) w_out ( co ) w_loop ( co;- w_f lr (. co ;) 

t£o-c> «ir*3 l^ioTigija^f&^fr^m^s^Mtrt (5*3) x* 

20 w_in ( co ) w_out (co)w_loop(co)=w_fir (co) • • • (^3) 

E ( co ) =w_in ( co ) w_out( co )w_loop( co )-w_fir( co ) • • • (^4) 

„ / x , w_in ( co ) _ . 

E(co) = l -7 . • • • (5£5) 

F(6>) 

25 r^w^/v-SrfSRMbU ^IB©;S^#tta s M^^ftK::^x¥mx 
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3 3 o 9rt*Nc*5vv{\ (^6) icm^^xumzfrZo 

D = £F(a>) • • • (^6) 

5 E(co) = l--£- • • • (^7) 

Sfcfc^ ##:3£gfIllS§3 3 1 1 -C©«tR5E«f^:Sr (s£8) -C^fti-S. 
w_new (t) =w_old (t) + p, e (t) • • • (5£ 8 ) 

fcfdU (^8) w_old(t){«ffM^#m> At « 1 KT©*AS»1?!b 

10 &±<Z>#jfcK: <t o T\ HI Ji^O^jglWifc w.loop ( co ) w_out (o))i:FIR7 
JA** 3 2(D^jg|I§ifc w_fir(co) ^<D^T*fe^^r^>"fe^|| E(co)^ x 0 

»^oV>T^Wtt^Bfr*t"*o 7 s — ^SfettStrifiUfc I SDB-T 

FFT|S]3g3 3 0 lOAttlTJ. ^^7j?/W»#-*bffl|HlK 3 3 0 2 <DA7X &t>* 
SPi«3 3 0 3<Dfg— OA7J^*5V^Tfi N **3*8 1 9 2&bt£o 

20 W5 0 S PttWH]{& 3 3 0 3 <Z)ffl7J N feiHB&#te^ffilElBg 3 3 0 4 <D||— <Z> 
ATJ^tHTJ. &TJ*S P-a^HIEg3 3 0 5 (D$g—<DA*H£&^XI^ f—$%m. 
^li^^/WC-^^tbSS PO»ifc5 4 6 9lt^oTV^ 0 SP^@ 
H3 30 5<DW7JS:T>%^[hISS3 3 0 6 C9A7J^*5VnT«, 7*— */S«fc0S4V 
y«©SP (fcrcU&SSItfVNV n y htt^ii) ©j£#T*>5 1 8 73^ 

25 ^IsJBS3 3 0 6£>i±J7Js £II]8§ 3 3 0 8 (DAtS^m^ 
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Ttts V TBBg^^i--5^46^FFTHl{^3 3 0 1 <DAffl 

# £ 8 1 9 2/St<£otV^ 0 Iffl3ltlll«&3 3 0 8 ©fcfci;^ ^H#ttl 

ttSHIS§ 3 3 0 9 <OAffi;*K XV I F F T®g& 3 3 1 0 ©Affl^C^TE:, Nl 

5 0 4 8jfeSfctt4 0 9 6&ti1tt±8 1 9 2^^^feS 0 
15 

#3Pj§©3£Sk3u ^UfcSP (Scattered Pilot) «fc ££»£lftKH£K:# 
LT«B0&a©^»SS«H3:S:Jfffi U *©SgS«M4«r I F F T#i3lf£ J: *) B# 
W»«fflr < „ Lfc SPC X ££n£K<NH&K:# LT 
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f—z «t#a-$-s o #A^a t s buib o ^ A^a© ttj^j ^mmmnm^m 

25 ^i^U, 0^-*&#A-$-*0#AXm^ *HEO#Aim©ffl;fctt*fc 
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ttX©£ s ffi!B£)WXS<0ffl;tof&*fc£<5V^ Striae ^i^c^lfcSrHfr 

15 

Bl 5 JhI D i&^ir ^-fe 7 tr/f§V^c S FN^^fAo^iW 
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ny^gj-c&So m^^m^r r*j it&frT&frmB&m-ro m^m 
b^RRu, fli-^^fi^wfct lt#5 to^^s, r( t )j te&mmm 

5 &*5 V El5f!©g{iffl2tt\ RF (Radio Frequency : &jtM9&$C) fl?J$<£> 
«-^SrSjS«F«6 (STK -^-^^K) ©{fttltt, 5Hf&SP4«:ijfr^ > 

10 H5fciSV^ x(t){igymt^§% r(t)^SIft|S2©A^ff#. s(t)fii£ftgp 
4©A77ff-*§\ w_in(t)«g:{f§iJ2©'t > ^-NV^^ % w_out(t)»±i£fijFB4© 
^^^^JC£;^: % w_loop (t) {4111 9 6 <D-f ^^/V-* w_f ir (t) 

ttlH^^t^^ 3 a WOF I R (Finite Impulse Response : ^Rg^f 

15 in 5 masvvrs ^t-t i f± x x (t) t m v &&&&&& e> com 

D i^^m^r w_loop (t)*w_out (t)*s (t) t <D&f&m -§-£r^ft U ^oomti r (t) W: 

JSSSfcSfclfc* ^^Wft^©*&3«r?T$ t>©*? % -^©(±{73 wJn(t)*r(t)filH!) 
j^^^-fe^ 3 a^gp^H^3 1 (D%—(DXt}\^m^fhZ, a 
20 Ut)5i^-YV-fe9 3 a©rt*EPJ2l*3V>T. *JHg3 1lt, S<i«B2©ffl>fo 
w_in (t) *r(t)^f5FIR7^ /U* 32© tti^J wjf ir (t) *s (t) %M C 5 t> ©^ 
^(Dmtl s(t)ftF I R7-f 3 2©fj|— ©A7^Rtf:7^/U*^f&c£fifeaS3 
3 ft 5 £ £ fcfc, lEl^iA^-^r^V-fer^ 3 a oomtst IT, i£{f|f|S4{C 

U ? * si'&&Wi:$:±f&i-Z>-b<DX\ -^©ffiTj w_fir(t)teF I R7-f/i^ 3 2 
©^-©A^)^^$tb5o 
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3 3(dw7j w_fir(t) ^.t sg^&^mgsrfrw my>i&frm&<om.m 

w_fir(t)*s(t) Sr^-fS &<£>T\ ^rOffl^«^l?^3 1 (D%~<DX?l\Z-W& 

^ ^w«E*©«Masrtfv ,k, t , j»flr * w_out(t)* s (t) *^t5t>©^ -torn 
5H« r i^r-r 5 4 cotti^ w_ ou t (t)* s (t) zmh-tz % <dx\ ^(Dm 

10 w_loop(t)*w_out(t)*s(t) t ^oTSIfryft 1 fcUl 9 

*i\ tei£&«H4i£je»3 3 1 aottj^a F P ' (o)tt (5*9) T?*$*t5„ 

15 -Cf±. (5£2) ^Lfc£ F(co)^ £oT:S£*L3^ ~(DmM<Dj&W<D 
^nyf*t57 (SP) Ojl^^}3i*5{t5ffl73«Fp(6))^J: 
oT^£;fr5o * bT, ^<Dffl7J Fp(co)te 1 5^>-^/P©ffl^7^-t-^01?*> 9 „ 
«»^^^Sr^ Lfc^fi. Fp* (©)}aoxm©^t5o 



20 ^oX, «IM»3 l\z£<>xm*>i&frm%r&irT*>m£fr&4k1frft (^10) 



E(a>)=w_in(a))w_out(a))w_loop(co)-w_fir(<o) ■ • ■ (^1 l) 
25 (5£9) %:mB-tZ>k (S12) ^#fetvS„ 



Fp'( co) = 



w_in ( co ) 



(5*9) 




w_in ( co ) w_out ( co ) w_loop ( co ) =w_f ir ( co ) 



(5tl 0) 
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Fp'(<u) 

8§3 3 0 9 fWfc&WT, (^13) K:3£<5vvr#l±l£*l,3 0 
5 D = £Fp'(<o) ■ • • (5fcl 3) 

^£>£#, ^ Vfe/HS^E(co)te (^14) 



#mj€ifiui^3 3 1 i-e^^jE^^ (sis) x*mm-rz>o 

w_new(t)=w_old(t)+jue(t) • • • (^15) 
. 10 fcfcU (S15) ^©w_old(t)r±3E«ffl&0«Sfe. fittlKWtm- 
fc5o PU©»J;oT, IS U ji^.O^Bidt w_loop(co)w_out(co) £ F I 
R7^f/^3 2<©eilK*[w_fir(a>) t©i^fe5^t^MiE( ffl )^ 

0K:iDt3Ki-«J;5fc7-f-K^i/^WTO*»f^U @ &»3M*MrVfe9 3 ©til 

t^D-^0T^5. ID 6 K^T, [3 2 traD»^R*H:ov^W:PIC.«F# 
7-f^«»^»3 3 a Oftg&tfl^T. 3 3 1att, 

2D z<Dm*irmm.mk&mm& 3309 ©A^fctfti&stLS. 

^iyy^^m^m~(om^t u -e^w^«o^Ams§3 3 1 zRxmmmte 

fcm&<fc&mfeU 3 3 1 a (DftgmcjoV^, FFT (First Fourier 
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Transform: WM^-V^m 3 0 Id ^1^3 10tfJ# s(t)frib 

7$/U^-%m&m& 3 3 O 2<DAJj33£ZPS P^ttJ|Hlg§3 3 0 3 <D|?— <7)A^J 
5 ^«^*L3o 

iX^^^#-§-ttttJID^ 3 3 0 2 te. A?J s(co) f tl5 TMC C 
(Transmission Multiplexing Configuration Control) t£.}£<Dx/Z/ 7$?V\Z. g§ 

O^SrfcftfjU -^<Z)|±i^«SPttmilISS3 3 0 3. fe^#i4#miUj^3 3 
0 4 „ S P^iK 3 3 0 5 1, 0#AHJi& 3312, *3 itWttBIUteW'flllHl 

15 

S PttfcfcilElS§ 3 3 0 311 v-^#/k#^t±J|Ug§ 3 3 0 2 ©J&Jtfc^F F 
T0SI3 3 0 10tU^jS(co)^e>S Pfi#©^.©flr-5-Sp(o))ft'tttfJU ^ttl 

^K«H43ttt»aK 3 3 0 4li, W^#-^&ffim5&3 3 0 2 (DmfeKfe 
20 oT^i|gtj&tB^|!E^i-t?fe5^(DSPif-^-Xp(o))Srrtl^feU S PttfcHUI 
8§3 3 0 3©ttJ^jt?4>SSPfi#Sp(a))SrlS^f S P^Mt-^-g 

5llK#tfeFp(a))S:*fcSt>0"e> ^©ai^ttSP^IlIISS 3 0 5 \(D%—(D 

SP^Ie]S&3 3 0 5 Id SPfc^«^K«H4Flj(o))ft-*jR'>^^ 
25 #H^U WJfij&UfcaflBRJcJ: 5 V^yHS-§-ttWliIg&3 3 0 2<Dm&\Z- 
&oXW&f>'tfA'\z.4te£ frits P&7c<D**r P X<Diflg^$;U QSc£>T 
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s§3 3 o 5 tmc%kmx*hz> 0 
5 £-jEfcia&3 3051 ^Bg-T^so^md^-et^v^ 

r©SPM0H3 3 0 5 lOm^J Fp'(co)£fe^#te«5£|F&3 31a<D 
m-<D&Z>t U ^r^m^^H#tt^t±iIlIS&3 3 0 9^m£n5 0 

^^tt^WlHl^ 3 3 0 9!i, fci£8§#f£t£j£gfl 3 3 1a Offi^J Fp' (a>)^ 

10 tfl;*jfc U t(DMt}fcomA\Bl®3 3 l 2©i-©A^W^Ji5„ 

0}f A[US§3 3 1 2 i I F FT|h]{&3 3 10 k&&Vfm&3 3 13 k&tt 

]mmmmmm3 3 1 4« N o#ah]^3 3 1 2<^-<z>A;^{fci&£*wt^ 

15 ;£T0if AHH&3 3 1 2 tefg— ©A^tfcSM Ufc S P to^t©dft 

«l!lRTigJ«!i-*4^^#^«r^bfc4&^r±, 0#AIUBg3 3 1 2te N ^ 
20 j*UfcSP©R8^bfiiJ8fe$tt^7*— ^ d P-Yyr©ffittJzioSr#Ai-5. i~J&i> 
^ ^$nfcSP{*3=3r^yT*3^^iaS$ttfc^(^/ t e(^T% 0^2ofo 
#A1~S (@3©i|%l» „ 

FFTIU8S3 3 1 O-ca^fefelCT*— ^j^«fcS:2©-<trfc 

25 *>&t>MIIjR{^#i-SdS % J{g«Jt=f±FFT|HlK3 3 0 n?ftofc|t©l« 

itlf)©0jfAtfc0#AIs]K3 3 1 20m^Jf*. I FFTIE18&3 310t 
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